The gender disparity in Brunei school leaver mathematics examination results is a source of concern for parents, teachers and the education system. The present survey (N = 315) 
Introduction and Background 1.
Enrolment records in Brunei high education institutions show that there are more female than male students. The difference in the numbers of males and females accepted in Brunei tertiary institutions cannot be attributed to differences in the birth rates of boys versus girls (Department of Statistics (2011a) . The most recent statistics on the Brunei population indicate no significant difference among genders by age group (Department of Statistics (2011b) , while data from hospital records and population census statistics reveal that an almost equal number of children of both genders are born each year (Department of Statistics (2011a) . The gender gap is also not explained by the natural infant mortality rate, according to hospital statistics for the death rate (Department of Statistics (2011b) . In addition, Brunei society does not practice gender-related infanticide and parents of every ethnicity care for all their children irrespective of gender, disability, or race. Furthermore, school registration rates show that a nearly equal number of boys and girls enter school each year, and are retained in the education system until they complete their General Certificate of Education (GCE) Ordinary (O) Levels (Year 11) (Department of Planning, Development and Research, 2010) . Only a few children (mostly boys) repeat one year during their schooling due to a variety of reasons, including illness, disability or poor performance.
At the GCE O Level, both personal counselling and educational interventions are provided to students with special needs through the Ministry of Education's relevant organisational structures (the Special Education Unit and Guidance and Counselling Unit). As a result, there seems to be an even number of students of both genders progressing from Year 1 right up to GCE O-Level. However, the transition from O Level to Advanced Subsidiary (AS) Level (Year 12) leading to Advanced (A) Level (Year 13) is keenly contested and only a small number of girls and boys enter the few available Sixth-Form Colleges that serve as a pre-university foundation stage.
The gender gap seems to arise during the GCE AS and A Levels (Years 12 to 13). It is at this stage that it is apparent that females begin to far outperform their male counterparts in key subjects, such as mathematics and English, which are frequently included among the admission criteria of colleges and universities in Brunei. This has resulted in fewer males than females being admitted to colleges and universities. Mathematics, in particular, is a subject which challenges Brunei students at all levels of education (Mundia, 2010a) .
Factors impacting teaching and learning in Brunei
In general, low performance in any subject including mathematics may be due to a number of reasons such as the poor quality of teaching, inadequate or inappropriate learning resources, and low interest or motivation in the subject. Brunei has already made major attempts to improve the quality of education in the country. For example, the curriculum was recently reformed (Mundia, 2010a) . In 2009, teacher education was also innovated in order to improve the quality of teaching (Mundia, 2012a) . Prospective teachers undergo a rigorous interview to ensure that they are mentally sound (Mundia, 2013) . Efforts are also currently being made to prepare teachers who have high self-efficacy in special education (Bradshaw & Mundia, 2005; Bradshaw & Mundia, 2006; Haq & Mundia, 2012; Tait & Mundia, 2012a; Tait & Mundia, 2013) . Like other students elsewhere in the world, Brunei students also have both personal and academic problems which impact learning and achievement adversely. Most of these factors, such as disability, behavioural disorders, depression, anxiety and stress are psychological and require counselling interventions to address them at school and at home (Mundia, 2006; Mundia, 2010b; Tait & Mundia, 2012b) . In addition, differences in career preferences might also lead students to develop varying levels of interest and motivation for studying subjects (Mundia, 1998) .
Mathematics anxiety, self-esteem and test stress versus academic achievement
Besides learning styles and study strategies, there are many other factors that affect achievement in mathematics. However, only the roles of mathematics anxiety, self-esteem, and test stress are briefly reviewed here. Mathematics anxiety has been found to have a number of negative effects on the learners such as indulging in procrastination, having interpretational anxiety, harbouring test and class anxiety, developing a negative computational self-concept, and fostering a fear of the mathematics or statistics instructor (Onwuegbuzie, 2001) . Previous research shows that mathematics anxiety correlates negatively with mathematics performance or achievement (Daneshamooz and Alamolhodaei, 2012) .
Self-esteem is another variable which is believed to affect academic achievement positively or negatively. Baumeister et al. (2003) found that there was only a modest correlation between self-esteem and school performance. This suggested that high self-esteem in itself does not necessarily lead to good performance. Instead, high self-esteem might partly be the result of good school performance. Stress is the other factor that has negative effects on academic achievement. According to Malik and Balda (2006) academic achievement was negatively correlated with all types of stress assessed in this study. Ford (1993) , Moore (1997) and Alatorre and Reyer (1999) also found such negative relationship between academic achievement and psychological stress.
Objectives of the study
Causes of the disparity in mathematics achievement between female and male students in Sixth Form Colleges are difficult to understand given that the two genders were comparable on many levels. For instance, both grew up in the same country, went to government schools, and were taught mostly by Brunei nationals trained within the country. The present study was one of the three investigations conducted by the same author(s) that sought to identify potential factors that facilitate or inhibit math achievement in males at GCE O-Level. Of the many suspected causal factors, the present study compared the scores of low and high achieving math female and male students on learning styles and study strategies variables. The importance of learning styles and study strategies in learning mathematics was emphasised by earlier research (Mundia, 2007; Mundia, 2012b) . Briefly, the three main objectives of the present study were to:
1. Determine the differences in learning styles and study strategies between the female and male students. 2. Examine the differences in learning styles and study strategies variables between the low, average and high achievers in mathematics. 3. Investigate the differences in mathematics ability and achievement by gender The rationale and justification for including these research objectives and variables in the study was three-fold. First, due to lack of research, the degree to which these variables impact performance in mathematics is not known in the Brunei context. Second, if these variables could help improve achievement in mathematics examinations for males, then equating gender performance at "O" Level examinations in mathematics might be the key to partly addressing and reducing the gender gap in tertiary student populations. Third, pre-university students in Brunei undergo two stressful years of preparing for "AS" and "A" Level examinations. It might be helpful to know if effective management of personality factors was related to good academic performance in mathematics.
Method 2.
Sections 2.1-2.5 below briefly explain how the present study was conducted.
Design
The field survey procedure was employed to research the problem. Under this strategy, the researcher personally went to Sixth Form Colleges to collect the data. This type of design was thus different from other forms of surveys (e.g. postal, telephone, online, and longitudinal). The rationale and justification for employing this design is that it enabled the researcher to collect the required data within a short time.
Sample
Two random samples were used in this study. The pilot study had 32 participants (16 females, Mean age = 20.125, SD = 1.586 and 16 males, Mean age = 21.375, SD = 2.802). Participants in the pilot sample came from one Sixth Form Centre (also known as Pre-University College in Brunei). Data collected from this trial sample were not included in the main study. The main study sample consisted of 330 participants who were chosen using the simple random selecting technique. Of these, 179 were females (Mean age = 17.543, SD = 0.061) and 151 were males (Mean age = 17.799, SD = 0.805). Participants in the main study came from six different Sixth Form Centres. There were two inclusion criteria. First, both genders were recruited. Second, all participants were drawn from GCE A-Level (Year 13) cohorts.
Instruments
One of the major problems facing educational researchers in Brunei is getting suitable research instruments. The majority of the existing instruments are written in advanced English and often too long (e.g. see Mundia, 2011) . In addition only few instruments have been translated to Bahasa Melayu, the official language of Brunei spoken by the majority (Mundia, 2010c) . The data for the present study were collected by two quantitative psychometric tests and one educational test), namely: the College Level Study Skills Inventory Scale, CLSSI (Congos, 2011) ; the Learning Styles Questionnaire, LSQ (Honey & Mumford, 1986; 1992) ; and an adopted Scholastic Aptitude Test (SAT) mathematics test, 40 items (Diehl & Joyce, 2006) . All these were written in simple English and did not need to be translated to Bahasa Melayu.
The CLSSI (Congos, 2011 ) is a 51-item questionnaire divided into the following 6 subscales: Text book reading (8 items); Note-taking (5 items); Memory (9 items); Test preparation (13 items); Concentration (10 items); and Time management (6 items). Each item is rated on a 5-point Likert-type scale ranging from 1 = Almost never, through 3 = About half of the time, to 5 = Almost always.
The short version Learning Styles Questionnaire, LSQ (Honey & Mumford, 1986; 1992 ) is a 40-item scale divided into four thematic subscales measuring the following types of learners: Activist (10 items), Reflector (10), Theorist (10), and Pragmatist (10). Each item has two response options, and is scored as either a "tick" (1) or a "cross" (0). Total subscale scores range from 0-10 (median = 5.5). Subscale scale scores below 4 and above 7 are regarded as low and high respectively.
The 40-item objective SAT mathematics test (Diehl & Joyce, 2006 ) covered eight topics (algebra, plane geometry, solid geometry, coordinate geometry, trigonometry, functions, probability and statistics, and numbers and operations) which are taught to all students in Brunei secondary schools up to GCE O-Level. Each item had four-response options (A, B, C, D, E) with one correct answer and three distractors scored dichotomously as zero (0) if wrong and as one (1) when right. Altogether the 40 items measured a wide range of high-order skills such as understanding, interpretation, synthesis, application, evaluation, and critical thinking. The difficulty for this test was set at the GCE O-Level standard. SAT tests are international college selection / entrance assessments. They are taken by students all over the world with Year 11 and above level of education. In terms of contents, the test was suitable for Brunei students in Years 12-13.
Clarifications made to the participants on completing each instrument correctly helped to increase the number of usable returns. Using data from the trial sample, the quality, suitability and feasibility of the instruments were determined. The scale descriptive statistics and reliability are presented in Table 1 while validity indices for the measures are provided in Table 2 . The instruments were both reliable and valid for use with Brunei Year 13 students. 
Procedures
This study was originally done as part of the PhD doctoral dissertation research using sponsorship funds from the University of Brunei Darussalam. Permission to collect the data from the Sixth Form Centres (schools) was obtained from the Ethical Committee of the University. In addition, permission to conduct the study in schools was also granted by the Ministry of Education in the Government of Brunei Darussalam. Ethical requirements for involvement in the study were explained to all the participants in groups. These included anonymity, confidentiality, voluntary participation as well as physical and psychological harm. No deception was used. Only students who voluntarily agreed to participate in the study were recruited as respondents. The researcher had no conflict of interest.
Data analysis
The two psychometric scales and the SAT test of mathematics were scored according to instructions in their respective technical manuals. Raw quantitative data were analysed by a variety of procedures that included descriptive statistics, correlation, t-test for independent groups, and One-Way ANOVA.
Results

3.
The results of the study are presented below according to the data collection instruments used. Table 3 indicates that low math achievers were more active learners than average and top math scorers (p < 0.01). No significant differences were obtained on other learning styles variables listed in the table. In terms of gender, females were more reflective (p < 0.05) and theoretical (p < 0.01) learners than their male counterparts, as indicated in Table 4 . 
Findings from the Learning Styles Questionnaire
Findings from the College Level Study Skills Inventory
According to Table 5 and Tukey HSD, top math achievers significantly higher than average and low math achievers because they read textbooks (p < 0.01), memorize to remember what they learn (p < 0.05), and prepare well before the tests (p < 0.05). Moreover, high math achievers also use deep processing or understanding when learning and studying (p < 0.05). In terms of concentration skills, average and top math scorers concentrate the most when learning and studying, compared to low math scorers (p < 0.05). Evidence in Table 6 suggested that females effectively use all of the study skills variables to perform better in math than males (except in deep processing). Females do more reading (p < 0.05), note-taking (p < 0.01) and memorizing techniques (p < 0.01) compared to their male counterparts who use deep processing when learning and studying (p < 0.05). Furthermore, females concentrate (p < 0.01) and manage their learning and studying time better (p < 0.01) than males while using surface processing the most (p < 0.01). 
Findings from the SAT mathematics test
According to Table 7 , there is a significant difference between females and males in mathematics ability. Females scored significantly higher in math than their male peers (p < 0.01). 26.178 7.197 23.192 9.863 26.902ns 3.103 0.002** 0.173 1 Standard deviation of total scores ** p < 0.01 (two-tailed) †ns = not significant
Discussion
4.
The results of the present study are discussed according to the three objectives of the research stated above.
Differences in learning styles and study strategies between the female and male students
• According to this study, females were more reflective (p < 0.05) and theoretical (p < 0.01) learners than their male counterparts as indicated in Table 4 • In addition, evidence in Table 6 indicated that females effectively used all of the study strategies to perform better in math than males (except in deep processing). For example, females do more reading (p < 0.05), note-taking (p < 0.01) and memorizing techniques (p < 0.01) compared to their male counterparts who use deep processing when learning and studying (p < 0.05). Furthermore, females concentrate (p < 0.01) and manage their learning and studying time better (p < 0.01) than males. They also use surface processing more effectively than males (p < 0.01).
Differences in using learning styles and study strategies between the low and high achievers in mathematics
• As shown in Table 3 , low math achievers were more active learners than top math scorers (p < 0.01).
• In terms of Table 5 and Tukey HSD, top math achievers performed significantly higher than average and low math achievers because they read textbooks (p < 0.01), memorize to remember what they learn (p < 0.05), and prepare well before the tests (p < 0.05). Moreover, high math achievers also use deep processing or understanding when learning and studying (p < 0.05). In addition, top math scorers concentrate the most when learning and studying compared to low math scorers (p < 0.05).
Differences in ability and achievement on a mathematics test
• According to evidence in Table 7 , there was a significant difference in mathematics ability between females and males. Females scored significantly higher in math than their male peers (p < 0.01). According to the findings from the present study, the common practices of top math achievers included reading, preparing adequately before tests, thinking deeply, and using remembering or memory effectively. These characteristics are summarised in Table 8 and were the skills that need to be taught to low math achievers. As can be observed from this table, high math achievers were stronger in study strategies rather than learning styles (compared to the average and low achievers). In addition, females were predominant in the high achieving group while males outnumbered females among the low achievers. Learning styles refer to a student's reasonably consistent response to and use of stimuli in an educational context. It is the combination of the behaviour that they engage in when learning and is not necessarily a fixed or static construct (Stapleton, 2001) . On other hand, study strategies (also known as learning strategies) are described as a collection of mental tactics employed by an individual in a particular learning situation to facilitate acquisition of knowledge or skill (Derry & Murphy, 1986) . To improve male students' performance in mathematics, workshops should that encourage and show them how to engage more effective reading, note-taking, memorisation techniques and deep processing when learning mathematics, should be undertaken. Moreover, they should also be taught how to concentrate and manage their time in the most effective and efficient manner. It is important to enforce these workshops to ensure that male mathematics students are not left behind.
Students who have little interest in studying mathematics should attend motivational talks, small group discussions or one-on-one sessions with their mathematics teachers, counsellors and educational psychologists so that these students can express their concerns regarding mathematics, and learn the importance of mathematics as a subject and as a skill that is needed in everyday life. During these discussions, students should be exposed to many different ways of studying mathematics as an initiative to develop their interest in the subject. In addition, they should be encouraged to change their idea of mathematics as being a difficult and challenging subject, and be encouraged to enjoy mathematics.
Conclusion
5.
Evidence from the present study suggested that study strategies contribute more to effective learning of mathematics than learning styles. The research identified a number of study strategies that high achievers in mathematics, who were mostly females, used. Low achievers in mathematics, who were mainly males, appeared to be more dependent on the use of the active learning style. Workshops on effective use of study strategies were recommended to help males to perform better in mathematics. Further mixed-methods research was desired to gain additional insights and solutions to the problem.
Limitations
6.
There were two main limitations to this research. First, the variables investigated were only limited to learning styles and study strategies. Inclusion of other factors such as home environment, teaching effectiveness, school quality, the nature of the curriculum, assessment procedures and language difficulties might have expanded the findings but this was going to require more time, resources and practical considerations to implement. Moreover, each of these factors is very broad and embraces a wide range of issues. Second, as a survey the findings of the study could not actually show cause-andeffect relationships among the variables investigated. Despite these limitations, the study had practical significance in that it addressed one of the major problems in the Brunei tertiary education system.
